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(54) RECONFIGURABLE PROCESSOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a reconfigurable processor device which is low cost as 
well as high-performing. 

SOLUTION: This reconfigurable device has a plurality of processing devices, a connection 
matrix providing mutual connection between the processing devices and a means defining the 
configuration of the connection matrix. Each of the processing devices has an arithmetic-logic 
unit configured to generate an output by executing a function of input operands. These 
operands are provided as input to the arithmetic-logic unit from the interconnection on the 
same path in each cycle. A path is specified for the output from the first processing device to 
the second processing device so that a dynamic command is enabled by a means for 
determining a function executed by a second processing device. 
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ib. ilit>'<:^cD^I$^vo.vi,v2,v3i-r^o t'':^h{4 
SCbit significance)?!?^!^— rfe^S2gt**tOr^(C h ^ 

> ^ 160, 161 ,162 , lesTt^^^n-en^c-t ^ ^ ^ « 

h^>>^X ^160,161, 162, 163CDy- ht^NORy- hi 
6c((Dltitf(rC^M('Cmm^tlXi.^^o i^NORy-M6q 
{t. 'to:>2'^<OXt}(fC. 1 ocDX-/ ^y>iu-r^'(cj:0 

24CDF*9g^S*E^'ti-/cft-^i*SliT^o L/c:?:>^-7r. 
^ - :/;l/ft-^;:>^]g ^ 0 RC>V ^ »; -fe;l'24(7)rt 

^7t?^iSu-^;ur^aJi^^ccz)^. ^^xo,xi,x2,x3:^\ 

h ^ > >^ ;^ 160 , 161 , 162 , 163CC cfc 0 . yO , Vl , V2 , V3 

[0 05 4] ;j:cc. sc^^c$ga5<?:5sa5<!:;:?^ii:*^«oca^ 

^4 t'-:; h^>';:^co§>pfcDr^c7):7*ni/'^v:/;Uig^a5i6tc 

^xlO,xll,Xl2,xl3<i: ^t!2:^O>^^';5;(7)^^*^x20,x21,x 

22,x23<b-r'6o t'-v h{ii^;!>^f5l— -C^^S^<*>:tC7)ratc 

h^>>>;^ 5? 180,181, 182, i837:>5-en^ti^c:?6nroi 

-So h^>S^X^180,181,182,183CDy- htS. NOR 
-ir- hl8qC0ai;^CCitjltCg^^$n-C(.i^o KNORy 

h ^ -fe ;U24CDI*3S€S^5 #/dt^<b ^Sff T ^, 

»j-fe;i/24caF^g7:>^]^u-^;i'r^^ii^tco^. zgi^xio, 

Xll,xl2 ,xl37^^. h 7 >i^X ^180.181,182 .183CC<i: 0 . 
^{*x20 , x21 . x2 2 , x2 3CC n ^n^j^ ^ tl c 
[0 05 5] ^XCC. RT±lf ^(*hco,vco,hci .vci^DPelCD 
:7*D>/-7v:;';Ui|g^$P20tc-:)Cir. 06 Cc)^#ftgLr 

^ 20hh , 2c^v^/Mx -c^K¥:?5rf^olff±tf A:;^^f*hciS 

Jgcc. SiE:^f^cDffi±tftli:^Wi*vcot^. h^>s;^ 
^ 20w.20vh*/M/'Cilit:^r^<DfiT±tf A;^2^i*vciS 
<:>'7K¥:^f^^^ti7±cf A;^^i*hcitc^n'etigM$ n 
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-So h^>t^:^^20hh,20w<Dy- h5J. -/>^<-^?20i 
0r)m;^tCitilCCS^^tl. h ^>i^:::^^20hv.20vh(Dy 

^Ct i)Saj^tj:m-' *y h y ^ »J -b^l/X^i 6 CO -Y - 
ff-^^SlE^-t^/dt-^i. hy^';'b;i'24CDi^ 

>^;Hl-^7:^^iSU'^>'^'C^)^i#-^^c. ^f*hco,vco;:>i. ^ 

10 -t •;-fe;L'24CDP*9SCCSe-?'C. 2gi$hci ,vciCC-eta-€'ng: 

«s$n. xtS2if*vci,hciic-en-en^«i5n^o 

[0 05 6] 06 Ca)-'Cc)^#MUri^B^L/£:^*3^^ 
^tB?'cCifS-^a5l6,18,20:^^N O R y- h 16p,18Q.20q*^E- 

^C, NORy-hl6q^i. :K^S^tCt3:4 0<Dh^>i^X 
3?l6ql,16q2,16q3,16q4tC<fc »D?fJ^$n. miia2 h 
^ > >?X 5? 16ql, 16q37&5;^ls ^ tl/c - ^Jt'ft^CClS 
g U , ByfB ZOCOh-^^S^Xa? 16q2 .16q4;&^y U •fe;l'2 

4C7>se^ii/crt^^ciSg-r^o ^j^oj«g=^^M^si5i6,i 

20 8,20;0^6>'^'2>^>fl'-:7*{i, ^^^^^if)\^-y'<0'?'^<D—^f^ 

cox ^ > y -b ^ 3 > 1441CO pItg>^j:Sg^SPcD^ 
Xt3:r u-YcD-HA^^jrMi^^cfcC-t^^^^fig^^cCM 

CO^^pJtB=^cCM^SPl6,18,20tD^r tCifcjlCD 4>co ^ 

30 ci7&iDj#g-c^>-5o cn^cj:0. y- htc£^^£j^cc€> h 

[0 05 7 ] ccrcjij^^^'cci^^^ y^»j-fe;i/24(Di^t4 

y'fe;U24CD|^?f<hSF^gcD?iSii<DM^&i, ffi;^?^^^ 

SCDHSStS. «?'J^«. ^•ty-feJl/24CDiRFtt^ffll^T*^ 
CO 4^ - :/>fKf -^Ri>'JS:i5 ^ n/c :^ - JUfl -^com:^ 

fflxt3:fflS4fflcoi5jn7:)^-:^*ffli.>r 1 -ocD-i ^^-yji^m 

[ 0 0 5 8 ] 0 1 SO'02 ^#MLr±aiU/c<:fc ^CC. 
S-X^ ^>y-fe^*^3>14^C^dl^r. >'^'Xh^eqn,h^eq 
s.vrei:^,vreqet*4 tr-:' hf5^gP22CC J: «3 Ui^X ^Xt^ 

v;u^:7'u^i^26coA:^^c-€-n-enjg^?nrc^ 



(8) 
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30s,30w.30n,30eCcet*&^tl. Igv'^' :7 r . >'^';^h^eq 
s , vrecyv , h reqn , vreqei CD$S^g(5 S 5 n ^ « 

:7t 287:>5<^ffl$n^ti'&tC^i, >'^';^hreqs,vrec»v,hr 

^^^^^E 5 tlT , >'^' hreqs . vreqw. hreqn , vreqeCD ^ ^ 
(DiltR5n/c)5'J01 OCCetJ&$*l€>o lyiy7.^28^^mm 
^tl'Sl^a'tCtS:, hreqs, vreciw,hrec|n,vreqeCO^ ^ 

hreqn.vrGqGCO^-^CDiitR^n/cfHjnT!)^ 1 OtCgtJ&^n 
[ 0 0 5 9 ] H 9 (OmJm^B 5 n/cff^.^^ffll^ C i 
s,vreq^;,hrGqn,vrGqGC7:)^ ^CDiltR^^/cl '0(D4 t'';^ 

CO (xtmgw:^ccisffirti>'N*'>^T28(7)) m^fjimm:Bi. 

^^9^??-^260,280-CiF'r) . '^Xi^-C^CDB^Wi:^^ 
[0 06 0] C<Dm^(Dfc^^C-^)V^y'l^^V-26Xit^^ 

^<cr>*s^rts. ALUtciii^ti^fiitcj:o. -e©^^ 

^ar ^ A L u c^)^^ A;'^ ;t 4> CO i -r c 

^16,18. 20^ iai^tc-fe^yT-^ cite ck 

0 . SO''^';!.^ y u 1^26^0' U i^X >'^* •> T 28 

8,h8,v4e.v4v/,h4n,h4s^^CC<^fflL'r. r\y^<OB:^ti^ 
e>?$S<DALU^-e, ALUf^±CDrBl. RCX^^CDAL 
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>14CC ^ -esaccXtiSft ^^tcc^^ 5 -ti- ^ C <b pj 

te-C^> 0 . Ui^X ^rXti>'^' vyy 28tC J:^if iJitC J: -o T 

iSu;;^x^28tc<i;«9>'W>'"^-f > 

iOALUtC^^-tS^-ti-^CiT&^oTtg-C^^o MtC. ^1 
'2»'^'X^^fflUr. X^-^^>t^-fe^S^3>14iALU 
1 ocD A L U 7!)^ 6 n i li]— C/trCc fct:t 5 

i^S*r€»ALUXti (i^>'^'X7&^7k^:^f^XtiM^t:^^^tc 
^o"cci-Sia^r*-^rl>) *fft^:/?r^-c[^g-r^AL 
u ^ -eco— ^SESItcg r> r ^ccft-^>^i^ ^ c i pj 
t^r^-So ccDm^'h. i^i>:^ ^yjit^"^ -J y 7 2s^^m 
{yXm^^mE\^^Uy'n^^'7-:f)\.m^^mK't^c 

[ 0 0 6 2 ] ilBOfif/Sr-tJ. ^^»;-fe;U24ti. > 

^> i^-fe ^7 3 >i4Ra^'A L u iEiSi2 cbfsif is^rr u 

^y'x^t^-^. ui>:^^'Z\x^^yy r^cmmi^xmrni^ti 

[0 06 3 ] ^^»;-fe:;i/24tc>:tbt:-r-^<Dl^^ 
^ ;^ - r?^; b fl-^ ^ -e n 6 O y -fe ;l/ cc# ^ iAtf .^.^ . 

mr^mmf^c-^i^xmrnr^. ctif^(Dmm<o±x(,cr> 

c^r. ^ 1 occmTct rH^> v-j 

mtm^<Dh(Dx$>^) ^mi^^ctf)^^^xh^. c 
cxmi oRo^mi 1 ^#M-r^o 0^cD64iEt^cof5jn 

-^30aS:t>'i^-/^^-:/^^^i^c^:K■rS6 t'-y hrK 1^X3 

2a^7'r3-^34aCC«it&-r5o 1^7^:3 - ^5^^343^^. fg-rri 
ilD. Sc;iS4ocD^3^(!g?or)^rtcfct:t^'rr3-y34b^ 

h'f^-^ 34bK: ^ - :/;ufi-^ 30b^e^*&-r a t:^^ 

t*^o -r^^-::^JL'fi-^30b^^C:fg5^-:>/cf 3-^34K*. 

5n-S>r KUXtCjlG. ^S::0*l^[4o(7:)^®cD^"CtC*>C:f 
^•rn-^^34c^or)4 tr-> hr K ux32ci^tK:. ml^^ 
mc^%^^m^^'f^-^-^4d^A^-':fM%^ 30c^ m 
*&T^:0^^^t-^o ig-r^^-:r>'Ht^30c^St:fHS(o 
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[0 064} JiiSiSl£cD«J^iD:;^#>^j:M'^Ji. 1 

^^c^-c. cn6c7:>y^';-feji^24&i. ru-rcDgs^* 

[0 0 6 5 ] ;^^CC, :$:^0jcO*:^Jf5WIrffllie)n^AL 

ucD^^iiccoi^m 1 2^#fi§ortftHg-r^o a 1 2 

(a)tCi!^-rJ:^CC. ALUti. 4OC0A:^A.8,I,Cint 2 

'7H!iir^>o. ±fa<Lf5ifiicc-JiK^$n/ctBas^cc 
it^ A L u cDH^M^ ^y^s-r ^ ffif^^ r e o 

$n-2><hC^5,-^.r. ^^iHW^^cCFPGAi^fMW-C^^o 
C (D*r«OMStt:RCKSS*gl?07J>> 6 A L u ^ -c^^A:^^ 

[0 0 6 6] ALUti. ]iiTC[>4ocDiSSP^^WL'r 

[0 0 6 7 ] 400|H]— CDt'-:^ h X >^ Cbits11ce)7&^ 
6>'cC'SALUt'-^?>'^*X 

«T±cf/$ijffliA;^t^Si^iilHlsg 

ik^^gcD I ^ (Dr t3: ^ -5) ALU ^ctmW^^U^^ 

m-r ^'oimmnm s c i cc a ) 

[0 0 6 8 ] 2':><D r A:^^^' :7 t J 202,203^*. *1K 
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^ftgaj:.*:. h20ltCiJ&1f-Y^Jl't?PIGiifiFf iMmm) 
6 :t ^ ^ > K t!)^!!^ S ^>o 
[0069] ^^6:3.^ V 201«. 2 ocoA:^A,BCD >^- 
;^M^^tU^^■r '5>;l' tJ'T (LUX) t 
LTttf^-r-S). 40CDSl]taifi-^ (L3.L2.L1,L0) CC<tO 

[0 07 0 ] 

[^I ] (ALU t'-;r YX=y^7.t^cm-r^tf)\^y- 

m) 

U= AO 1 

B 



0 Lo L, 

1 Lg 

ALuey h:^^>r:^iiM-r«t*;u>' -El 

20 

[007 1] m-^LKO^^COCiTt^T^ClftH^-r^o 
[0 07 2] Tifa^^^Kj 20AtK uR;>'C1nCDX0R 

[ 0 G 7 3 ] fn = U XOR Cin 

cout^^. ^j^coi&liS:tcseor rftj±cf^;s^©j 205cc 

[0074]P = UOR L4 
G = A OR L5 
Gout = IF P THEN Cin ELSE C 

[0 07 5 ] mf2i<'^:^^2o^\t. mmti^'^jmym 

[0 07 6] fj:mrj:mrj:^^^m^^ y 
^^^^ if^m^^n^i. < ^m^vi ^ c t u ic^^ 

ILmW&Ji^h rSSfflJ U"C(chvert)ftil<DlpI3gS^tCt>/c 
50 4$^CDt»«'rOS&0^:CC^^Wft^i£:^S<!:t^^«^^*'^A 
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[0 0 7 7 ] 0 1 2 CO&i, ALUCD^— (Dtr-y h;^^ 
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[0 0 7 8 ] 
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[0 0 7 Q] XMt. jyTcD5^;u-:7'cc^S^n'S, Bfl so QUALS.mTCKi.mTCHO) r*>^. ctihom^oti^t)^ 

Wmmn^^ (ADD,SUB) . 2Xt}t:y h^ffiCbitw «T<Da 3 ^ i fit) ^ o 

ise)#^ (AND,OR,NOR,XOR,NXOR) . 1 [0 08 0] 

X:to^^ (A.B.Nor A, NOT B) . OMRl^f- >^ (E [^3 ] (^^comti) 
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ADD 
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SUBA 


A— B 




. A AND B 


» A| AND B| 




A ORB 


« A| OR Bj 




A NOR B 


« NOT (Aj OR Bi) 




AXORB 


= A| XOR B| 




A NXOR B 


» NOT (A^ AUK O J 




A AND B 


* A| AINU ^nVr/l 0\/ 
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= Bt 
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^NOTBi 
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if A BthenO, clae 1 


MATCH 1 




AjLl/BCDt^V ^3CAND^C 

«tvT'3-K«li::tofc«OR 

%m 


MATCHO 




Aat/BOJkfv KiteooRC: 
ttt^T9- K«fIt>fcO AND 
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^mit^iE^ti. mjQW(Dm^^ci(t. ARi^^<Dmyjr:o 
[0 08 2 ] t'^;; hy;^-YXOa3:^^9i^"r^/ces6CC 

[0 08 3] 40 
[1^1 ] 

U • 



[0 08 4 ] Lf)^L. Ctiiit. CinO^t^C^-ormW^ 

[ 0 0 8 5 ] LO = IF (C1n AND L4) THEN 32 ELSE 33 
L3 = IF (Cin AND L4) THEN 33 ELSE 32 

•To 
[0086] 

[^4 ] (^^tr hs^i>'^ncc*fj£"r^MS^) 



(I, OR J AND (Jj NAND Jj) 
(J, OR Jo> AND (JjNAND y 

(Ji OR Jo) AND as HAND Jj) 
Jo 
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[0 08 7] ;^CC. ALV(D^^^y h(Dmm(>C-:>\,^X 

(i. MATR I xT-^T-^^-^rii. ttimmn(DQc 

St'^hALUi. S^@#(DU>^X 

mm^^y h'f)mm^^'{y''y'<>xmn^'if^s^ 

1 6 tcinfo 

[0 08 8] mm^^l (r U>f *-rj5iJcOALUtcJ:o 
1 oXt3: 2 oti±<7)iittJ(7) A L U ^ v;U^ :7* i^^Vm^ 

t^cmmr ^ c ^ cc ct o mL'^^x$> a . 

[0 0 8 9 ] ijT-4^7"^^-f CDffeCDHitet^tl'CtS. ^X 

ff-^tjALutciESig^n^. L-f)^L. :$im^^<Dmmm 
i.^x<DmiRmmf)^^^'r^. ^mm^^^At^^titcm^ so 



v(om^\t. Kim^t:*> M^fgALutCcfct^f^fflpj 
mt-t^^ty.uctih^mmx^u\.^^^^'^^cL 

Kti\t. ^m^tifc^^\::^vvt\^xA\^v vmmi^'j> 
[0 09 0] mmm-^o-y^-^ho^nm^^^-j viti^xx 

[0 09 1 ] ORy- h3ii<Dtli;^?&i. ^a^€>^^t: 

-^hJi-C^^o ANOy- h312(Dtii:^tJ. ALUCDffe 

^>D. ^<Dm^i^^i.^xm^-r^cttr^. xti^ 

^-:/;H:^ry h 303:^^igb^>'U-C$)5iS'^^«. Wj^Ki 
ti^TiSU-^^Ut^cC*]. \:^y V:^'7'< :^m<D^^^ v V 

jiT^ufc^-:; h$fjeput?x^3i3^fie^o A;b>r^^-^;u 
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24 



[0 09 2] IftW^^'^:^ i7305^S«r ^f'L-^Ji. Sd 

[0 0 9 3 ] ^ 1 7 ^C^^ii^CCti. $IJ®Ui;^;^^3l3 

maooii^^i^-r^o ^cdM:^^^^. I3,i2tsj3.j2tc^ 
n-etiSi^-r-s^^. n.iot^ta.KoccjtM-r^o 31,30 20 

{St'.;, h^j!!rIl-r'^/ci?)CDAD0_LSBr3- KSC/SUB_LSBr3 

^li^lCCM-r-Sr:- Ft3:;^O3l0-C*^o 
[0 09 4] 

I Xt> ADD F 0000 

I Xti ADD_LSB F 0001 

I A:/J SUB F 1100 

I Xti SUB.LSB F 1111 30 

ALU^^n-FJ&i. AD0Si>'ADD_LSBCr)M:^CCOCir 
t3:fH]D (0011) -C^h^t^. ADDCCOC^rti. Cln&i, t^*:' 

h;;;^-r;^fflcDcini:^j:^J:^^CceJS$n, — add 

_LSBiC-:)lir&i. tr -y F;^^'/Xffl(7>Cin<DfiitS^^C0 

oci-c^J. t'-> h;^-5-<':^fflOcinCDfiit3:SCci "C^ 
[0 09 5 ] L/c3&^o-C. ;S2lHlSg?:>5lttim^A:^?^cJ: 
^co$fi^^^-tt?:?^*fM$n^o CtxU. mWiii 40 

^fii^tCtS. AD0^^<bSUB^^iCDPBltC2O(0^tMl^ 

F3i,jo7:;iifccc{iii^wr6o 

[0 09 6] O/cT&ioT. ALU(D4 tr-> hUi;^^S. 
CD A L UCDi6m^A;':7I<h U-Ciseffl-r -SC i^^SDjSgr 
ALUCDffT±tfai:^4>^/c. ^lJCDALUCDtiT±tf 

A;^iur<£ffi-r'2)C<i:^5aj#B-c^»:). cntsstim^ 
^■^x.'S^ca-ufflr'^^>o ALUCD^ugL^stiWcc^^t^ so 



[0 097] 1 . ^^b- h l^-^CCiftf^L//ct^S§r 
1 o<dMSSe0 2 -:><D>'^'-i^ 3 >CDPa^-C^S^fc^tf ^/cib 

RiANDtcDPBKz^^s^b^^Lrc^^o cn^j. ^4 
(D;6ffliJ2?ijtcKg!U-c^^nrci€>R5^PBi-c<D^m<b^ 

[0 0 9 8 ] 2. C1n3&^l5]Dtt^^$tJ$l/rC^^P^CC^ 

M^pa (^Oxtf. ffi±cfA;'JCin=OcDi^^^A;^ioo 
coooo^^n^nwr^NANDixoRicDPei) -ex 

\t.. HI 4^c^$n^J:^cc, 2o©^^rar^s^b^ 

^ /cd?)Ccm2 <DA L U^^T <bCC J: 0^*>1?^ 
CCit^^n^o 2O(Z)iC0ffiti. ^1 QALUCDA:^A.B 

ti^x^m^n. mM\(DA\.\ju. ^mimmo-uQ^ 

(DALUCC-^^^n^o 

[0 09 9] 3. ^^SO'CinCDfii^^M-r^CiTJji-c 
#-2»o cncc^O. #^r--:/;KZ)S{»J2?ijcc*5C't^ff 

2 ^ @ Peir X y t; > y ^ ^ C <h pJfgCC J^j: h o 
m 5&3:S^iS?:^'r*>CD-C^>D. Ill CDA LU^:-^;!/ 

^ y V t;- <?: 0 -c^ffl 0 . ^ u it riitR 

$ n/c^^?;i^-^^ 6 tl 2 CD A L U ^^CDIA:^ t L 

r<f&ffl-r'5,'^,r. mi Atmui^fci:^<D-v^:h. c(om 

Mgfc^S. XOR (^^rJ-- FOOOO) SD^'NOR 
^n-FlOOO) ~C^0. itf^^i^n^CinOffiti^tl-e 

no , ir^-5o f^cgW5^cC^^A;^ra-C3l3R^tf^/ci6 

^C^S{tALUcDC1niLTffll>6n^fi-^ti. CCr 
tJ. ^S^ftALUCDCouti Urea^n. ^2<DALU 

[0 1 0 0] KMiCDJc^Jc. ALU^^pg^;?^-/ ^-/n 

or. — *t(DALURO'X-r *y ':'^^4A:^?4a 
;^;i;.:,^r ':':7't'->^;U (lut) tc-r^ci:<>5-c^ 

M^<D':/-}Vm&Lt,'r^Ctf3^'C^^. Ctlti, ALU^ 
V V -C^^^^WCc^tf f ^ c i ;:)i-C^ I ^^^^cm 

J: 0 iMtR-r ^ C <!: ^ i^cC C > o 
[0101] ALUCDLUT^f^*. iXtj^tv" ^ -iz- 

mf-^Ktit i^xmm^ti. cintm^^^^^ 
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[0102] ^Sr^a-b vt^r U'<K::fet-:f ^:/p-fe*:;1f 

[0103] y'a-k yvmm(^mm^^^^^^ctf)^ 
r^. SO' (cor u-rcDii^{c«*g^^^»j^^-if 

1^0 Ctilt. RAM40i^cD^'t y (F(Ix.t^:2.-if:7*U 

> ^ ^ i; i ^ n/c y tj i -r ^ c <b nj 

tg) <h. :/n-b:'vlfg^CDgLjfifi®ll»^a (ALU) 

AMtT^Cti)^ojmU::i- K^^';404 (SO':i--!f 30 

-b'yifg^<h'r'5>c:<h;:>^pjfife) i^^tfo RAM401 
{t. 167- KX4 hCD:^^?^Wr'5o COCPU 

[0 1 04] RAM40iti. CP\J(Dfc^(Oi^^:^:^^y ao 
^, i^cpu^^-r-s^^^i. n-K^^'; 4047&^^$ 
LV402^tiUmcm-r^^^t. RAM4oitcM-r'S>r 

^fl. CCDi^^tCti. K-^-t»j404<!:CPUi<Dra 50 
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w:iiJjncD^<^rn-^7:»^ik^^Si>^cC^o ALU4O2CCcl:0 

xi^403:cts,^^n'^o y:cDi^^^ju-c. a 

LU402(c:7 ^ - b'^^y^U. X^^R AM40i«:t&^-r ^ 
C<b7&ir^€>o ^^^UT. RAM40lCC^T€>^ 

[ 0 1 0 5 ] igC P U tC® U/c^^^C#^-fe h t^feiT 

RAM401. SO'addrtiRAM40l'\C7:>r K UXr-^ 

[ 0 1 0 6 ] REG := R/WI(addr)-*'7 - K#-^ (addr) ^: 
RAM40i;&>6REacn- K-T^ 

REG := NOT RAM(addr)-^RAM(addr)(DJSlE^SI^REac P 

- K-r^ 

REG := REG UAND RAMC add r)-»REG:RO' ROM (addr) rtOffl 
(D\^y hmacOl^mNAND^mnL. ^(Di^m^REC 

REG REG AND NOT RAM(ad 

d r ) ^REGl^(Om<D\::'y h #{4cD^SiN A N DRi>' 
RAM(addr)I*gCDffl<DSIfiiiJi^lltf -^CDiSm^REGCC 

REG := REG + RAM(addr)-»REGS:0'RAM(addr)F*3CDfflO^ 

REG := REG OR RAM(addr)-»REG:^O'RAM(addr)rtC0fiIO 

RAM(addr) := REG— U ^ r -f' Jl/OS^iiJ^f pjfig 

l^r>[,^xmm\t'^infcCPU^K^mmm^::^^y V 
LU<DStt^CPUCCi£:^Si^j:^^^-fe';^ hCC«c??L. - 

Ot<JL<Dl69- KX 4 t'-:; hRAM (RAM40li[5] 

xmi^t>:^^^mmr^ct{t^BM<Dctx^^o 

1 0(Df'-^>'^;^X^-r;^F^^^|glCDALU7&^i?aE'r^ 

mx^h. 

[0 107] 2oy±cD'r-3?/^*x;:^'^^';:^;!)S^^ire 

br. ALuos^ccM^^n/c^^^^m-r^ci?:^^ 
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6. 

[0108] c^oacDCPucD^^x h »;-A^^^-r 
^<D jitf cc J: 0 f'- fii^^ e»#^^^tH-r ^ C <b 4> ^ /c 

^$fl^ -t^ T ffl I i S t CD <!: ?S 5 ^ . 
[0109] 2^|feB^<D^S!5?f^S§^W^^O/cas66C<D^tS*S 

[0110] MCC. :4s:KSSff5Sg'Ct3:. ALUSO';^^ 
^ > ^-fe 3 >^c ck 0 r u - 5 ^ ^ ^ 

ru^^s. 4x4Tu-rcc4dt:t^B>raiC0-!^:^ru-r:a!>* 

[0111] iidOjlifeW-Cti. SALU[2J?S(E3:IE:^?fJ 
-e^f^. S;:?;^ ':;^>^-fe:57>>3>tiiE:^ffJ'C^-:?'CA 

eqe.hreqn.hreqsCC^jC-^^SJ^aiPjfigX'r •> ^187!>^ AL 

'V ^ > i^-fe ^ 3 >i47:;^ s^:^f^-cws-r ^ ;^ 

tT"r'2)C<b, ^?^]^«>'^';^h2s,h2nr^X^3:>'^';^v2e,v2vf3^ 
[0 112] iLt^COmm-C^t. SALU^i. 20(Dffi 

g-r^ALUPe1cr)]giiff7±Cf<i:, J: 0 I^SSCCJgSSJg^T 40 

-5 c i ^ 0 ^ j^a?'M#tc#ccffli i e> n 

effiaIffi±Cf <i: ^50:11^- ^ <fc ^ A L U ^tSJ^c-T S C <b t> 
tf2g{*<t 4 t'*;; h>'^':^C^)^^Sfc^ h iCDPalCD;^ ^> 
[0 113] ±IBO^JSt?f|-Cti. ilf^CDb'-;; hOl. >f 
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y^-Y ^16.18. 20ti. §X ^ > ^"fe ^ 3 >14Cti<D 
[0 114] ±M^(OmM^X\t. r U-rtiH^XTCCDfeCD 

[0 115] iiBcDHifec^ijrts. ^^v-te>'U24Ei. 

hl6q,18q,20q^cl:»P. ^ ^ U -fe JL'^ftfeCDeM (Cn^ 

^co;^-/ •:'^>^'fe^>^3>i4Cc*5C:f^;<'< '^^iO^. IS 

.:,^>d/-te^>/3 >14(Z>J^I^CCfcli-C/>'X43(DM>d: 

[0 116] ^(omch^WLO^'B'SLumm^^^'f h 
[0117] j^^Tcc^foci-c^s. ^mR<om^<omjsmn' 
[0118] 1 . m.^<ofim'f^^^:^t. mmr'^^ 

Y xp^cDta£SJB^^S«T -2)^)^-7 h >; ^ :^ i . 

KtitLxm^.^ti. mt^^M'f^^'<:^<D')-ho:>m\<o 
;^ <b igSSJgS b r mflB^ 2 :^ 

[0 1 19]. 2. Saffi*0:mf'>'^''^XCDS^7:>^ TFU 

[0 12 0] 3. m^fil}My'^<^ :^(D&^'f)K iS^S 
-S>C<t;&ipIftgncmi(D?gStcD«t^tr-y hi. |g^Eam7^>'^' 

[0 1 2 1 ] 4. mitfiitaeir^'<-rx(DS^*^ ^1 ^ 
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[0 1 2 2 } 5. f?iSn = 4r^>€). mi3I4^tciatg 

[0 12 3] 6. mmmr'^^'i^^co^^f)^. "tcom lo 

[0 1 24] 7. mEiiB:m'T^<-[ y^<D^i^(Dir>^(D 

[0 1 2 5 ] 8. m^^m^. mM^m±^iAMmm 20 

[ 0 1 2 6 ] 9 . ffiicf A;^^-^fiiccffif$^€>c i 
rc^-S. g5:il4>:ciiLBu^8tDt.^'rn;&M]l^faiScoS 

[ 0 1 2 7 ] 10. mmmy'^^ ^^(D^i=>(Dmi<Dm 

[ 0 1 2 8 ] 11 mFlB^ 1 OiS!LS7=>'W ;^CD«T±tf A 
tt^im 1 ^D^^^iS7'>'^VX^/|•L/rm)iH^2(D^^lii'r>'^' 

fJ3Sio^^iaiScDS^fiK^figx>'W:^o 
[0 1 2 9 ] 12. Bui2jEfim7^>'W>^CD^^;&^ Mlitil 

m 1 ofiPiii(Di^-rn^^ 1 m^nznonmfS.'^m'f 

^^V;^o 40 

[0 1 3 0 ] 13. . miE^mT^^-^ -{ ::«D&^t\ nWi^ 
[0 1 3 1 ] 14. miiE4D:a-r>'W;^C0S'^;;i^. mt^^ 
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[ 0 1 3 2 ] 15. 4^5feMm^^<DgLjB^s?S@^§^ 
mfSL-r^fc^^ 1 oX5i2oti±<D$n.iif^y>'>rx^i2^ 

[ 0 1 3 3 } 16. mifBII 1 -t i Hufd^2 CD^ -^r 
J 2 oia±cD*giiSSS^ ^- 1f u - > ^ ICS^ 
[ 0 1 3 4 ] 17. mnmmfSL'^^y'^U :^<Owm 1 

[ 0 1 3 5 ] 18. mMmmf&'^my'^'^^ ^(DmMd. i o 

Xti 2 r>\U±<omJi^mM^^. 1 -^Xti 2 olUiCDftilJif' 
[ 0 1 3 6 ] 19. ^SStcDgL&l5i& 

-:>i.^x<D^^f)mn^W2(D^'e*j-f)^fbi^m^ti^. mm 

[0 1 3 7 ] 20. mriB^2<D^^'; Buia^icD^ 

M:&cor^cc^^7"n-y[piK7&^iB^$n. ^^^be^jb 
^Xmnm2^^V(^c^mx^^J:^(^cfj:'oX^^. $ 

mm^9CDl>-rtlf)^ i ^ociaiscD^So 
[ 0 1 3 8 ] 21. mi^^^<D^mmmmn^m(^)^m 

ii2occt£i!cCD:^^. 
[S®cD®#Aj:|ftBj] 

[^1] y'u-^y^riy'{(D—^^^irmmmx^K>. 
6 -^(35;^ 6 ocDgtJIJjiiSvllS^ 

[^2 ] mi ^^-r^^cD-^^^-rsp^fiiiA^r^) 
0, ^v^>^^-fe^>'3>co^^cDio:si:e>'^6Hi&a 

[S3] s 1 tc^-r:7*ci-fe -^ifr u^cD— as^M^^'h^ 
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[04] mst mm Ltcm-c^y^^^. uumminnms. 

(b)(3:. ffigI5i4Sa37J>^Sc^c?gT^-*fcD4 tr-^ h>'^'X 

> ^/-fe i7 3 > ct^cD^iJcD ^ -Y :7'a V r^'ju;^ v 
^ ^ i¥*ffl tc ^-r [H1IS0 r ^) ^ o 

[07] 0 5SlD^'0 6<Dyny^V7';UX>< 5^-Cffll> 

[08] 0 7C7)[plS§CD^?BC?'J^^-riHl5§0'C*^o 
[0 9] •>^>^-fei'>'3>-CfflC^^Ci?:)^oJtg 

rS^'b^^:^^^^t'[pIS§0-e*>So 20 
[010] y^A y ^-^ B >^<Dy'u ^'7'7z/)i^ 

[0 1 1 ] 0 1 0 (fC^-rmf&^—mmmcijk'rmism-c 
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I * [012] Ca)ti. 0 l<DTU^-effll^6tl€><l^<7)@L 
[013] SC5RiSiii||S[^g^CfcC:t^OR<bAND<!:C0 

[014] -i^conwmm^nmmc^^i^NANDt 

[015] ->rt<DSL^i&IlSS«gCcfct:f^XOR<hN 

[016] immii^hnmmmmnmm^^^^mmi^c 

[017] 01 6CC^-riJ)W^^"7:^^tCj;^t^ hO 
0^0r*>5« 

[018] W^xm-1^UCF\}<D\:^y h J^'y -< :^(0—m 
10 ^-{JV 

14 X ^ > ^^^iy h > 

16,18,20 y^'Pi/^ y ^ 

22 JS^SP 
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